The vertical profiles of the mean TN content in the sediment with the worms and without the worms showed a similar pattern to that of the mean TOC content (Fig.  3(b) ).The mean TN content of the surface section (0-0.5cm in depth)was1.2mgN/g dry sediment,regard less of the presence of the worms.The content of the sed iment was lower than that of the sediment without the worms in all subsurface sections(statistically significant
at the third,fourth and bottom sections,p<0.01,un paired t-test).In particular,the difference of the mean TN content was highest at the bottom section(0.6mgN/g dry sediment with the worms,1.1mgN/g sediment without the worms). Fig.4 shows the vertical profile of mean ORP level in the sediment with and without the worms.At the sur face section(0-0.5cm in depth)of the sediment,the mean ORP level of the sediment with the worms(129 mV)was significantly lower than that of the sediment without the worms(155mV)(p=0.01,unpaired t-test), whereas the mean ORP levels at the rest of all subsurface sections with the worms(0.5-2.5cm in depth)were slightly higher than those without the worms(p<0.04, unpaired t-test).At the bottom section(2.5-3.0cm in depth),the difference of the mean ORP level(80mV) was largest,although it was not statistically significant ( p=0.12,unpaired t-test).Thus,in the sediment micro cosms with the worms,the lowest organic matter level (Fig.3) and most oxidized conditions were formed at the bottom section (Fig.4) .This suggests that the presence of the worms facilitated the degradation of organic matter and oxidation at relatively deeper layer of the sediment. Fig.5indicates the vertical profiles of the mean AVS content in the sediment.The mean AVS content in the sediment with the worms ranged between0.12and 0.15mg/g dry sediment in all six sections of the sedi ment.These levels were apparently lower than those in the sediment without the worms(0.21to0.26mg AVS/g dry sediment,p<0.05,unpaired t-test).These vertical profiles of the mean AVS content indicate that the impact AVS of the sediment (mg/g dry sediment) surface section(0-0.5cm in depth)in both sediments with the worms(237.2ng ATP/g dry sediment)and with out the worms(215.4ng ATP/g dry sediment).The mean ATP content of the sediment decreased markedly at the second section and ranged between14.1and35.9ng/g dry sediment in all subsurface sections of the sediment without the worms,while relatively high level of ATP (150.0ng/g dry sediment)was kept at the second section (0.5-1.0cm in depth)in the sediment with the worms. These vertical profiles of the mean ATP content in the sediment indicate strongly the increase of bacterial at the surface section and the second section of the sediment with the worms.These facts are consistent with the verti cal profiles of the number of aerobic bacteria in the sedi ment with the worms (Fig.2(a) ).All these results suggest that the presence of the worms stimulates the bacterial growth and metabolic activities more intensively at the shallow subsurface sediment. Previous studies have demonstrated that the tubes and burrows are the sites of enhanced activities of aerobic bacterial metabolism(Alongi1985; Wu et al.2003) ,and that the presence of the worms increased microbial bio mass in sediment (Chareonpanichi et al.1993 (Chareonpanichi et al. ,1994a . In this study,the vertical profiles of the number of aerobic and anaerobic bacteria (Fig.2) and ATP content of the sediment (Fig.5) in the sediment microcosms indi cate that the presence of Capitella sp.I in the sediment markedly enhances bacterial growth and metabolic activ ities in the sediment,and those of the chemical character istics of the sediment including organic matter content (TOC and TN)and AVS content indicate that the degra dation of organic matter and oxidation of the sediment are also promoted in the presence of the worms.The den sity of the adult worms with the body sizes of10-15mm in length in the sediment microcosms was approximately 15,600indi./m2,which seems to be equivalent to a field population with the density of50,000to100,000indi./m2 including juveniles,judging from the population struc ture of this species described in previous studies(Tsut sumi1987,1990) .Therefore,the activation of bacterial activities and modification of chemical characteristics of the sediment observed in the present microcosms with Capitella are not the phenomena that occur in unrealistic conditions created in the laboratory experiments.In field experiments to treat the organically enriched sediment just below a fish farm with artificially mass-cultured colonies of Capitella sp.I,a marked increase in aerobic bacteria was found in the surface layer of the sediment (Kunihiro et al.2005 )and the promotion of degradation of organic matter and oxidation of the sediment was noted (Tsutsumi et al.2005) ,when dense patches of Capitella were created in the organically enriched sedi ment.
The present results further revealed the detail of the influence on the sediment of the presence of Capitella. The number of aerobic bacteria significantly increased at relatively shallow subsurface sediment(0.5-2.0cm in depth)( Fig.2(a) ),while the number of anaerobic bacteria decreased in the subsurface sediment at the depth of 2-3cm( Fig.2(b) ).The vertical profiles of the organic matter content of the sediment showed that organic mat ter in the sediment with Capitella decreased particularly in relatively deep subsurface sediment(2.5-3.0cm in depth) (Fig.3) (Tsutsumi et al.2005) ,which is consistent with the sites of decrease of organic matter content in the sediment microcosms of the present study (Fig.3) .It is likely that the feeding ac tivities of Capitella made a greater contribution to degra dation of organic matter and decrease of bacterial abun dance at relatively deep subsurface. (Sass et al.2002; Bianchi et al. 1992) .
In this study,we used a plate-counting method to es timate bacterial abundance in the sediment microcosm experiments.The bacterial colonies obtained from anaer obic conditions include not only strict anaerobic bacteria, such as sulfate reducing bacteria,but also facultative anaerobes which are capable of growing on a medium under the presence or absence of oxygen.Although it is well known that vast majority of bacterial cells in nature resists cultivation on agar media,the number of bacterial colonies should reflect a fraction of metabolically active and versatile bacterial cells present in the sediment,thus providing fundamental information on the impacts of Capitella sp.I on bacteria in organically enriched sedi ment. 
